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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method for 
fixing a tube to a hole in the body through a tube jointing 
member in which the tube and the tube jointing member 
can be assembled with no gap by setting the diameter of 
a tube insertion hole in the tube jointing member smaller 
than the outside diameter of the tube. 
SOLUTION: In an ink jet recorder employing a tube for 
carrying a liquid or gas medium, a tube jointing member 
2 is boded through an adhesive to a hole 1 a in the body I 
and a tube 4 is inserted into a hole 2a of the tube jointing 
member 2 and fixed in place. The tube 4 is made of vinyl 
chloride or a metallic material, e.g. copper, which is at 
least as hard as the tube jointing member 2. At the time 
of jointing tubes, the tube 4 is inserted in the direction of 
arrow A under a state where the jointing member 2 is 
boded to the hole la in the body 1 in order to enlarge the 
inside diameter of the hole 2a equal to the the outside 
diameter of the tube 4 thus fixing the tube tightly. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The tube junction approach characterized by constituting the tube insertion hole of 
tube joint material from a tube outer diameter with the small hole of a path in the tube junction 
approach of attaching a tube through tube joint material to the hole of the body which should be 
attached. 

[Claim 2] The tube junction approach according to claim 1 characterized by forming cylinder- 
like slitting in the outer diameter of tube joint material at the tube path of insertion and a 
perpendicular. 

[Claim 3] The tube junction approach according to claim 1 characterized by preparing two or 
more slitting of the shape of a cylinder formed in the tube path of insertion and a perpendicular. 
[Claim 4] The tube junction approach according to claim 3 characterized by dividing into the 
tube path of insertion at least one of the cylindrical projections formed of slitting of the shape of 
a cylinder formed in the tube path of insertion and the perpendicular of tube joint material. 
[Claim 5] Claim 1 characterized by constituting the cylindrical projection outer-diameter point 
formed of slitting of the shape of a cylinder formed in the tube path of insertion and the 
perpendicular of tube joint material on a concave surface thru/or the tube junction approach 
given in 4 any 1 terms. 

[Claim 6] the tube path of insertion of tube joint material, and method ** of tube insertion at the 
tip of a cylindrical projection outer diameter formed of slitting of the shape of a cylinder formed 
in a perpendicular — the tube junction approach according to claim 5 characterized by 
constituting a slot in the center section mostly. 

[Claim 7] The tube junction approach according to claim 6 characterized by having the 
projection of said tube joint material, and the slot which fits in in some holes of the body with 

which tube joint material is inserted while preparing a projection in the periphery of tube joint 
material. 

[Claim 8] The tube junction approach according to claim 7 characterized by having the 
projection of said tube, and the slot which fits in in a part of bore of tube joint material while 
preparing the large projection of a path in the periphery of a tube from an outer diameter. 
[Claim 9] In the equipment which attaches and uses a tube through tube joint material to the hole 
of an attachment body, while forming a mounting hole in a curved surface to the tube path of 
insertion The tube junction approach according to claim 1 characterized by constituting the tube 
joint material surface which touches an attachment body hole from a curved surface of an 
attachment body hole on the curved surface where curvature is sUghtly big, and having the hole 
of a path slightly smaller than the outer diameter of a tube in tube joint material. 
[Claim 10] The tube junction approach characterized by being used for the ink tank of an Inkjet 
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printer and the connection of an ink discharge head which can print an alphabetic character or an 
image by making ink breathe out. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tube junction approach of equipment of 
performing conveyance of media, such as a liquid of an Inkjet recording apparatus, or a gas, 
using a tube, and the junction approach of the ink tank of an ink jet recording apparatus, and an 
ink discharge head of printing an alphabetic character or an image by making ink breathing out 
especially. 
[0002] 

[Description of the Prior Art] Conventionally, in order to connect the feed zone of an ink 
discharge head, a liquid, or a gas in printers, such as an Inkjet recording device which conveys 
media, such as a liquid or a gas, the activity which pipes a tube is done. As an example of the 
assembly approach of the tube in such the former, there is the junction approach shown in 

drawing 19 . 

[0003] As shown in drawing 19 , it sets to the conventional approach. After the tube 102 which 
conveys a liquid or a gaseous medium is inserted in the hole 101 drilled by the body 100 The 
clearance between the hole 101 of a body 100 and a tube 102 is filled up with the scaling agents 
103, i.e., a sealant, such as silicon and an epoxy resin, seal cutoff of between the storage room 
104 of body 100 inside and outside and the open air 105 is carried out, and leakage of a Uquid or 
a gas is prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the conventional approach 
shown in such drawing 19 , in order to use the liquefied sealant 103, the problem of a sealant 103 
mixing into a surroundings lump, a liquid, or a gas in a tube 102 from the clearance between the 
hole 101 of a body 100 and a tube 102 during a closure activity was seen. In addition, when 
taking several hours time amount to solidify from several minutes and performing assembly 
processing continuously, during assembly operation, a sealant 103 must store components 
temporarily in a storage area, and must perform sufficient hardening care of health. 
[0005] Moreover, although there is also the press fit type junction approach by the sealant 
mentioned above which presses a tube 102 fit in the hole 101 of a body 100 directly **, if the 
outer diameter of a tube 102 and the bore of the hole 101 of a body 100 are not managed 
correctly, problems, such as causing the leakage of a liquid or a gas, will be seen. 
[0006] In addition, since the assembly of it is impossible if the press fit type junction approach 
which presses a tube 102 fit in the hard body 100 does not adopt how to apply the force to 
detailed positioning to a tube 102 when inserting a tube 102 in a body 100, automation of an 
inclusion activity is very difficult for it. 

[0007] Therefore, it is in the purpose of this invention offering the junction approach of the tube 
suitable for the automatic assembly which does not need the degree of how to apply detailed 
positioning or the force which do not need the latency time after required assembly by the 
approach of joining by the sealant, and are demanded by the press fit type junction approach in 
order to solve the problem in such the former, but can insert a tube easily. 
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[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the tube 
junction approach of this invention is characterized by constituting the tube insertion hole of tube 
joint material from a tube outer diameter with the small hole of a path in the tube junction 
approach of attaching a tube through tube joint material to the hole of the body which should be 

attached. 

[0009] Moreover, the tube junction approach of this invention is characterized by forming 
cylinder-like slitting in the outer diameter of tube joint material at the tube path of insertion and a 
perpendicular. 

[0010] Furthermore, the tube junction approach of this invention is characterized by preparing 
two or more slitting of the shape of a cylinder formed in the tube path of insertion and a 
perpendicular. 

[001 1] Furthermore, the tube junction approach of this invention is characterized by dividing into 
the tube path of insertion at least one of the cylindrical projections formed of slitting of the shape 
of a cylinder formed in the tube path of insertion and the perpendicular of tube joint material 
again. 

[0012] In addition, the tube junction approach of this invention is characterized by constituting 
the cylindrical projection outer-diameter point formed of slitting of the shape of a cylinder 
formed in the tube path of insertion and the perpendicular of tube joint material on a concave 
surface again. 

[0013] method ** of tube insertion at the tip of a cylindrical projection outer diameter in which 
the tube junction approach of this invention is formed of slitting of the shape of a cylinder by 
which it is formed in the tube path of insertion and the perpendicular of tube joint material ~ it is 
characterized by constituting a slot in the center section mostly. 

[0014] Moreover, the tube junction approach of this invention is characterized by having the 
projection of said tube joint material, and the slot which fits in in some holes of the body with 
which tube joint material is inserted while it prepares a projection in the periphery of tube joint 
material. 

[0015] Furthermore, the tube junction approach of this invention is characterized by having the 
projection of said tube, and the slot which fits in in a part of bore of tube joint material while it 
prepares the large projection of a path in the periphery of a tube from an outer diameter. 
[0016] Furthermore, while the tube junction approach of this invention forms a mounting hole in 
a curved surface to the tube path of insertion again in the equipment which attaches and uses a 
tube through tube joint material to the hole of an attachment body It is characterized by 
constituting the tube joint material surface which touches an attachment body hole from a curved 
surface of an attachment body hole on the curved surface where curvature is slightly big, and 
having the hole of a path slightly smaller than the outer diameter of a tube in tube joint material. 
[0017] In addition, the tube junction approach of this invention is characterized by being used for 
the ink tank of an Inkjet printer and the connection of an ink discharge head which can print an 
alphabetic character or an image by making ink breathe out again. 
[0018] According to this invention, thus, the tube junction approach In the tube junction 
approach which attaches and uses a tube through tube joint material by the above configurations 
to the hole of the body which should be attached Since a little small hole constitutes the tube 
outer-diameter twist, tube joint material or a tube insertion hole Since it becomes possible to 
assemble the hole of a tube, tube joint material and tube joint material, and a body without a 
clearance and insertion of a tube becomes easy ftirther only by inserting a tube in a hole The 



3 



Machine English Translation of JP 1 1-170564 



reduction of riser activity cost of working capacity is attained. Assembly equipment with easy 
equipment since assembly is possible The facility costs to equipment are also can also be 
reduced, and use of an automatic assembly machine becomes easy. Become easy [ the 
correspondence to low cost and mass production method ], and the displacement permissible 
dose of a tube joint is increased further again by forming slitting in the outer diameter of tube 
joint material in the above-mentioned equipment at the tube path of insertion and a 
perpendicular. Have and increase of the path clearance tolerance of a tube and tube joint material 
is enabled. By becoming possible to extend the deviation of a tube, or a tube joint material and a 
body hole, and there being effectiveness which makes processing of components easy, and 
making processing of components easy, quality control of components also becomes easy and, in 
addition, effectiveness is in reduction of components cost. Furthermore, by forming two or more 
slitting in tube joint material at the tube path of insertion and a perpendicular, in two or more 
fields perpendicular to the tube path of insertion, a liquid and a gas become possible [ performing 
leakage control from a storage room to the open air in two or more steps ], and can make more 
positive leakage control possible by this. 

[0019] Moreover, by compounding and using the above-mentioned example, only in insertion 
actuation of a tube, immobilization of the mounting hole of a body, tube joint material and tube 
joint material, and a tube is enabled, and a liquid and a gas can be enabled to perform leakage 
control to coincidence fi-om a storage room to the open air. 

[0020] Three points of that there are many narrow arrangement spacing and volumes as a 
description in the ink of an ink jet printer and the connection of an ink discharge head which can 
print an alphabetic character or an image, and low cost are mentioned by making it breathe out 
ink to explain about the effectiveness at the time of using such this invention for the ink tank of 
an ink jet printer and the connection of an ink discharge head which can print an alphabetic 
character or an image by making ink breathe out. It explains to below in order about these. 
[0021] Printing of a color picture is also possible for an ink jet printer in recent years, and it has 
two or more ink discharge heads corresponding to two or more colors, therefore two or more 
tubes for ink supply arc needed similarly. Furthermore, since the ink discharge part is having 
structure which the ink discharge head corresponding to two or more colors accumulated, 
especially the ink supply tube to an ink discharge head must be arranged at narrow spacing. In 
addition, the head for Inkjet printers can ask for the mass-production nature which mass- 
produces millions of pieces in the moon. Furthermore, corresponding to the price fall in a 
commercial scene in recent years, the assembly in low cost is searched for more. 
[0022] Since the adhesion process which can arrange two or more tubes at narrow spacing since 
this invention can connect between ink discharge heads with an ink tank only by the tube 
insertion activity to the above demand items, can automate easily and requires time amount by 
termination in addition since the assembly in simple actuation is possible further again is made 
unnecessary, the correspondence to mass production method is attained. Furthermore, reduction 
of assembly cost can also be conjointly aimed at with assembly being possible at the automaton 
of a simple device, and working hours being early. 

[0023] Other purposes, descriptions, and advantages of this invention will become clear fi-om 
detailed explanation of the following in alignment with an accompanying drawing. 
[0024] 

[Embodiment of the Invention] Below, with reference to a drawing, it explains about the gestalt 

of desirable operation of the tube junction approach of this invention at a detail. 

[0025] (Example 1) Drawing 1 and drawing 2 are the sectional views showing the 1st example of 
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the tube junction approach concerning this invention. 

[0026] In the tube junction approach of this invention, the cylinder-like tube joint material 2 has 
fixed using proper adhesives to hole la prepared in the body 1 mostly, and a tube 4 is inserted in 
hole 2a of this tube joint material 2, and it is attached in it so that it may be illustrated. 
[0027] In this example, being made from a rigid plastic ingredient is suitable for a body 1 , in 
addition vinyl chloride, a fluororesin, a metal, wood, etc. are made from the proper hard 
ingredient. 

[0028] Moreover, the tube joint material 2 is constituted by elastic members, such as silicone 
rubber and polyurethane rubber, and hole 2a for inserting and attaching a tube 4 and the inclined 
plane 3 where the proper taper for guiding a tube 4 to the tube path of insertion (the direction of 
drawing Nakaya mark A) was attached are formed. The tube 4 is carrying out the tube-like 
configuration and it is suitable for it metallic materials, such as polyethylene, polypropylene or 
vinyl chloride, and copper, and to be made from the tube joint material 2, an EQC, and a harder 
ingredient at least. 

[0029] With such a body 1, the tube joint material 2, and a tube 4, first, as shown in drawing 1 , 
by inserting a tube 4 in the direction of arrow-head A, after the tube joint material 2 has fixed to 
hole la of a body 1, the bore of hole 2a can extend the tube joint material 2 in the magnitude of 
the outer diameter of a tube 4, and it is attached in the condition of having stuck to the condition 
of drawing 2 . 

[0030] Therefore, since the tube joint material 2 is constituted by the elastic member in the 
condition of drawing 2 and it has the stability which is going to return to the condition of 

drawing 1 , thrust is acted in the direction which pushes a tube 4 from the surroundings, the 
clearance between the tube joint material 2 and a tube 4 is filled, it maintains at and it 
becomes possible to prevent leakage of a liquid or a gas from the storage room 5 to the open air 6 
by this. 

[003 1] (Example 2) Drawing 3 and drawing 4 are the sectional views showing the 2nd example 
of the tube junction approach concerning this invention, and the same sign is attached to the 
same member as the 1st example shown in drawing 1 , and they are made from the same 
ingredient. Therefore, in this example, a rigid plastic ingredient, vinyl chloride and a fluororesin, 
a metal, wood, etc. are made from a proper hard ingredient, the tube joint material 2 is made by 
elastic members, such as silicone rubber and polyurethane rubber, and a tube 4 is made from 
metallic materials, such as polyethylene, polypropylene or vinyl chloride, and copper, etc. for a 
body 1. 

[0032] In drawing. 3 , mostly, the cylinder-like tube joint material 7 is formed so that it may have 
annular projection 8 and an annular, the shape of i.e., a ring, opening 9 in the field which touches 
hole la of a body 1 generally. Thus, in the 2nd constituted example, if a tube 4 is inserted in the 
direction of drawing Nakaya mark A, it will be in the condition of drawing 4 . Where a tube 4 is 
inserted in the tube joint material 7, the bore of the tube joint material 7 can be extended to the 
outer diameter of a tube 4, so that it may be illustrated. Therefore, projection 8 is forced on the 
hole 1 of a body, and deforms. Since the tube joint material 7 is constituted by elastic members, 
such as sihcone rubber and polyurethane rubber, and it has the stability which is going to return 
to the condition of drawing 3 , projection 8 forces the tube joint material 7 on a tube 4 firmly in 
the location 10 where the joint material 7 on the same field as projection 8 touches a tube 4, 
forcing the tube joint material 7 on the hole 1 of a body. 

[0033] That is, only in insertion actuation of a tube 4, it becomes possible to acquire the pressure 
between a tube 4, the tube joint material 7 and the tube joint material 7, and each of hole la of a 
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body 1 , and adhesion maintenance is carried out and leakage of the liquid from the storage room 
5 to the open air 6 or a gas is prevented by this. 

[0034] Drawing 5 is the perspective view showing an example of the above-mentioned tube joint 
material 7. The projection 8 is formed in the shape of a three-step ring, and the ring-like 
projection 8 is constituted from this example by three steps. 

[0035] That is, in this example, the tube joint material 7 becomes possible [ intercepting the 
storage room 5 and the open air 6 to Mie ], when pushed against hole la of a body 1, and a tube 
4 by the projection 8 of the shape of three steps of rings. Therefore, only by the simple assembly 
operation which inserts a tube 4, hole la of a tube 4, the tube joint material 7 and the tube joint 
material 7, and a body 1 is covered in two or more steps, and this enables it to prevent leakage of 
the liquid from the storage room 5 to the open air 6, or a gas. 

[0036] (Example 3) Drawing 6 is drawing showing the 3rd example using the sinking comb-like 
projections 1 1 and 12 which carved further into plurality the projection 8 of the shape of a ring 
shown in drawing 5 . Also in this example, a body 1 is made from proper hard ingredients, such 
as a rigid plastic ingredient, vinyl chloride and a fluororesin, a metal, and wood, and the tube 
joint material 2 is made by elastic members, such as silicone rubber and poljmrethane rubber. 
[0037] Since there may be a danger that a forcing pressure will become an ununiformity and a 
multistage partition of the shape of a ring shown in drawing 5 will reduce the closure engine 
performance very rarely with the liquid by which the closure is carried out, a gas or tube joint 
material, and the quality of the material and the degree of hardness of a tube, either, as shown in 
drawing 6 , by this example, the projections 1 1 and 12 of the shape of a sinking comb made to 
lack a ring-like projection partially arc formed in the tube joint material 7 as the preventive 
measures. 

[0038] In a multistage partition of the shape of a ring shown by drawing 5 , the cause by which a 
forcing pressure becomes an ununiformity originates in only a local part spreading, without the 
tube joint material 7 canying out the method of the homogeneous broadening corresponding to 
the breadth of the ideal tube joint material 7 at the time of tube insertion. 
[0039] Next, the phenomenon in which only such a local part spreads is explained to a detail. 
[0040] In draw in g 3 and drawin g 4 , in insertion to the tube joint material 7 of a tube 4 by the 
eccentricity of how to apply the force at the time of an activity, a tube 4, and the tube joint 
material 7, or the variation of an ingredient degree of hardness Without adopting the ideal way of 
spreading to a body 1 , a variation rate may concentrate on the part in which the part spread early 
when the frictional force of breadth in addition the tube joint material 7, and the hole of a body 1 
was big, and it may generate. 

[0041] It becomes possible to form pressure distribution uniform to a circumferencial direction, 
since the sinking comb-like projections 1 1 and 12 can displace also to a circumferencial direction 
in the example shown in drawing 6 even if a variation rate concentrates on the part to which the 
part spread early in the ring [ which is shown in drawing 5 on the other hand ]-like projection 8 
when frictional force with the hole of the breadth, in addition tube joint material 7 and a body 
was early large. 

[0042] In addition, it is more desirable to constitute so that it may not suit in ****** to which the 
location of the projections 1 1 and 12 of each other changes from the core of the tube joint 
material 7 to a hand of cut (the drawing Nakaya mark B, the direction of C) and the location of 
projections 1 1 and 12 may be shifted and arranged, in two or more steps' going away and 
forming the gear-tooth-like projections 1 1 and 12, as shown in drawing 6 . 
[0043] Moreover, although what is necessary be just to use them properly according to the 
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quality of the material degree of hardness of the property and tube joint material of a medium, or 
a tube to close, a sinking comb-like projection be effective [ the projections ] when the 
projections 1 1 and 12 of the shape of a sinking comb show in projection 8 and drawing 6 of the 
shape of a ring show in drawing 5 generally use an ingredient with high coefficient of friction of 
the hole of tube joint material and a body, as it be also in the above-mentioned explanation. 
[0044] (Example 4) Drawing 7 and drawing 8 are the sectional views showing the 4th example 
of this invention which is the modification using this invention of the point of the projection 8 of 
the tube joint material in drawing 3 and drawing 4 . Also in this example, a body 1 is made from 
proper hard ingredients, such as a rigid plastic ingredient, vinyl chloride and a fluororesin, a 
metal, and wood, and tube joint material is made by elastic members, such as silicone rubber and 
polyurethane rubber. 

[0045] Drawing 7 is the sectional view having shown the point of the projection 14 of the tube 
joint material in the condition that tube joint material is not inserted in the hole of a body. The 

points 15 and 16 of projection 14 have the taper side shown by drawing 7 , respectively toward 
the thick direction (drawing Nakaya mark D, direction of E) core so that it may be illustrated. 
[0046] Drawing 8 is the sectional view showing projection 14' of the tube joint material 7 when 
the tube joint material 7 shown by drawing 7 is included in hole la of a body 1 and a tube 4 is 
inserted. 

[0047] since projection 14' is forced on hole la of a body 1 in this condition ~ method ** of 
thick of the drawing Nakaya mark D and the direction of E ~ mostly, from the center, an arrow- 
head D side spreads in the direction of arrow-head D, and the breadth, another side, and arrow- 
head E side has spread in the direction of arrow-head E. 

[0048] Consequently, after tube assembly, the taper sides 15 and 16 in drawing 7 can maintain 
the condition of having stuck to hole la of a body 1 in respect of being large, as shown in 
drawing 8 . 

[0049] Moreover, roll off, such as slitting of the shape of V character as shown in drawing 8 , U 
character- like slitting, or a slot, is prepared in the unification section 17 of the taper sides 15 and 
16 of projection 14. projection point 14' of the tube joint material after the tube assembly shown 
in drawing 8 by forming these roll off 17 ~ climax by center-section 17' can be prevented 
mostly, and adhesion of taper side 15' and 16' can be raised further. 

[0050] (Example 5) Drawing 9 is the sectional view showing the 5th example of this invention, 
in this example, a body is made from proper hard ingredients, such as a rigid plastic ingredient, 
vinyl chloride and a fluororesin, a metal, and wood, and the hole 18 of a body has a slot 19 and 

notching 20. 

[0051] The tube joint material 21 which can be detached and attached freely is made by elastic 
members, such as silicone rubber and polyurethane rubber, fits into notching 20, runs against the 
slot 19 of the body hole 18, and the locating lug 22 which can be fitted in, is dashed and has the 
projection 23. The guide side 24 of the tube joint material 21 is a guide side when inserting a 
tube 4 in the tube joint material 21 from arrow-head G. Moreover, the hit side 25 of the tube joint 
material 21 makes a slot 19 carry out fitting of the projection 22, extending the projection 22 in 
breadth and the periphery section to the body hole 1 8, when a tube 4 is inserted. 
[0052] While fixing the tube joint material 21 to the hole 18 of a body as shown to drawing 10 
by by inserting a tube 4 from arrow-head G after inserting the tube joint material 2 1 in the hole 
1 8 of a body from arrow-head G by constituting as mentioned above, a liquid or a gas can 
prevent revealing from a storage room to the open air. All of actuation of these single strings can 
be performed only from arrow-head G, and it is the same actuation, and immobilization and the 
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closure of the tube joint material 21 are made possible. Therefore, this invention becomes 
especially effective at the time of the assembly in an automaton. 

[0053] (Example 6) Drawing 1 1 is the sectional view showing the 6th example of this invention. 
[0054] In this example, the body is made from proper hard ingredients, such as a rigid plastic 
ingredient, vinyl chloride and a fluororesin, a metal, and wood. Furthermore, the tube joint 
material 28 is made by elastic members, such as silicone rubber and poljmrethane rubber, and 
has the tube fitting slot 29. The tube 30 has the fitting projection 31 with a bigger path than a 
tube outer diameter. If a tube 30 is inserted in the direction of arrow-head H here, as shown in 
drawing 12 , the projection of a tube 30 will be positioned in the fitting slot 29 of the tube joint 
material 28. That is, a series of actuation of all can be performed only from arrow-head H, and it 
is the same actuation, and the immobilization between a tube 30 and the tube joint material 28 
and the closure are made possible. 

[0055] (Example 7) Drawing 13 is the sectional view showing the 7th example of this invention. 
In this example, a body 1 is made with a rigid plastic etc., and the tube joint material 32 is made 
by elastic members, such as silicone rubber and polyurethane rubber, and has the tube fitting slot 
33 in a different location from hole la of a body 1. Therefore, the projection 35 of a tube 34 is 
being fixed as shown to the tube joint material 32 and drawing 13 by different location from hole 
la of a body 1. 

[0056] In drawing 13 , since the projection 35 of a tube 34 can insert from the direction of arrow- 
head F in the location which is not regulated by the outer diameter of the tube joint material 32 at 
hole 1 a of the fitting slot 33 of the tube joint material 32, and a body 1 , it can assemble by the 
force weaker than the 6th example shown in drawing 1 1 . 

[0057] Moreover, like the 6th example, while being able to perform a series of actuation of all 
only from arrow-head I, it is the same actuation and immobilization and the closure of the tube 
joint material 32 are made possible. 

[0058] (Example 8) Drawing 14 and drawin g 15 are the sectional views showing the 8th example 
of this invention. In drawing 14 , a body is made from this example with a rigid plastic etc., it is 
made from it by elastic members, such as tube joint material 37 silicone rubber and polyurethane 
rubber, and a tube 4 is joined to the tube joint material 37. The body mating face 36 of the hole 
35 of a body is formed on the curved surface, as shown in dra wing 14 . On the other hand, the 
tube joint material 37 consists of fields where curvature is bigger than the curved surface of the 
inside of the hole 35 of a body in the external surface which touches the hole 35 of a body. 
Therefore, between the tube joint material 37 and the hole 35 of a body, the clearance 42 is 
generated before insertion of a tube 4. 

[0059] The inside 39 in which the tube 4 of the tube joint material 37 is inserted consists of paths 
slightly smaller than a tube 4. 

[0060] Drawing 15 is the sectional view having shown the condition of having inserted the tube 
4 in the hole 35 and the tube joint material 37 of the body shown by drawing 14 . Inside 39' of 
the tube joint material 37 is pushed on a tube 4, and is mostly displaced in the sfraight-line 
gestalt. Outside 38' of the tube joint material 37 is performing the variation rate, imitating along 
with the mating face 36 of the hole 35 of a body in connection with the variation rate of inside 
39'. 

[0061] The leakage control from the storage room of the liquid by two or more projections which 
can be set in the 2nd example shown by drawing 3 and drawing 4 for explaining to a detail about 
this example below, or a gas to the open air is forced on the hole of a body, a projection outer 
diameter spreading at the time of tube insertion. Therefore, when an ingredient with sfrong 
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frictional resistance is especially used for tube joint material, the wrinkling and opening 43 of the 
tube path of insertion which the breadth of a projection outer diameter is checked in the part 
which touched the hole of a body early, and are shown in drawing 1616 may occur. Such a 
wrinkling and an opening 43 of the tube path of insertion tend to have a bad influence on the 
leakage control from the storage room 40 of a liquid or a gas to the open air 41 . 
[0062] On the other hand, in fitting of the curved-surface configuration shown by drawing 14 
and drawing 15 , a curved surface spreads also in the tube path of insertion with an outer 
diameter at the time of tube insertion. Therefore, even if it uses an ingredient with high frictional 
resistance for tube joint material, the wrinkling in the tube path of insertion and the vertical plane 
which are shown in drawing 17 , or generating of an opening can be pressed down. 
[0063] The wrinkling or opening of the tube path of insertion and a vertical plane cannot affect 
the leakage control from the storage room 40 of a liquid or a gas to the open air easily. 
Therefore, in order to improve adhesion of a tube and tube joint material, and adhesion of tube 
joint material and a body hole, it is effective when using ** tube joint material and tube joint 
material with especially big frictional resistance. 

[0064] As mentioned above, ahhough explained about the 8th example from the 1st example, 
what is necessary is just the matter with which, as for tube joint material, it has flexibility in any 
case. Moreover, tube joint material can demonstrate the same effectiveness, whether it is 
generally joined to the hole or dissociates. Furthermore, it is also an effective means to 
compound and use the approach stated in the eighth example from the first example. 
[0065] (Example 9) Drawing 18 is a perspective view for explanation at the time of using this 
invention for the ink supply to the ink discharge head of the ink jet printer which can print an 
alphabetic character and an image from an ink tank by making ink breathe out this invention 
mentioned above. 

[0066] The printing section 42 of an ink jet printer consists of an ink discharge head 43, an ink 
tank 44, and tubes 45, 46, 47, and 48 for supplying ink to the ink discharge head 43 from the ink 
tank 44. The ink discharge head 43 consists of very small holes which are not illustrated and 
which were located in a line two or more pieces possible [ the regurgitation / the ink of four 
colors ] in the direction of arrow-head in drawing J. In order to supply ink, the holes 50, 51, 52, 
and 53 for ink supply are formed in the field 49 of the ink discharge head 43. 
[0067] In this example, the hole 53 of the for the ink of a MAZENDA color and for supply in the 
hole 52 of the for yellow ink and for supply in the hole 5 1 for black ink and supply in the hole 50 
for supply is set as the feed holes of the ink of a cyanogen color. The ink tank 44 is constituted 
by the black tank 54, the yellow tank 55, the MAZENDA color ink tank 56, and the cyanogen 
color ink tank 57 according to the ink of four colors used for printing. Moreover, in addition it is 
constituted by the tube 45 for black, the tube 55 for yellow, the tube 56 for MAZENDA colors, 
and the tube 57 for cyanogen colors according to four colors used for printing like [ a tube ] an 
ink tank, the tube is incorporated with the feed holes of an ink discharge head and an ink tank 
through the tube joint material 58 of this invention. 

[0068] Each approaches, the tube is arranged and it is especially understood in the ink discharge 

head 43 that it must pipe densely so that clearly from drawing 18 . 

[0069] 

[Effect of the Invention] As explained above, the tube junction approach of this invention 
according to claim 1 In the tube junction approach of attaching a tube through tube joint material 
to the hole of the body which should be attached, since the small hole of a path constitutes the 
tube insertion hole of tube joint material from the tube outer diameter Since it becomes possible 
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to assemble a hole without a clearance generally with a tube, tube joint material, and tube joint 
material and insertion of a tube becomes easy still as mentioned above only by inserting a tube in 
the hole of a body While working efficiency improves and reduction of activity cost is attained, 
since the assembly also of assembly equipment becomes possible with simple equipment, the 
facility costs to equipment are also can also be reduced, further, use of an automatic assembly 
machine becomes easy and the correspondence to low cost and mass production method also 
becomes easy. 

[0070] The tube junction approach of this invention according to claim 2 To the outer diameter 
of tube joint material, since cylinder-like slitting is formed in the tube path of insertion and a 
perpendicular The displacement permissible dose of a tube joint is increased and it becomes 
possible to extend the deviation of a tube, and a tube joint material and a body hole. There is 
effectiveness which makes processing of components easy, by making processing of components 
easy in this way, quality control of components also becomes easy and, in addition, effectiveness 
is in reduction of components cost. 

[0071] Since two or more slitting of the shape of a cylinder formed in the tube path of insertion 
and a perpendicular is prepared, in two or more fields perpendicular to the tube path of insertion, 
a liquid and a gas are enabled to perform leakage control from a storage room to the open air in 
two or more steps, and the tube junction approach of this invention according to claim 3 can 
make positive leakage control possible by this. 

[0072] Since the tube junction approach of this invention according to claim 4 is dividing into 
the tube path of insertion at least one of the cylindrical projections formed of slitting of the shape 
of a cylinder formed in the tube path of insertion and the perpendicular of tube joint material, it 
can make it possible to equalize pressure on a periphery also in tube joint material with big 
frictional resistance at a circumferencial direction, and can make positive leakage control 
possible by this. 

[0073] Since the tube junction approach of this invention according to claim 5 constitutes the 
cylindrical projection outer-diameter point formed of slitting of the shape of a cylinder formed in 
the tube path of insertion and the perpendicular of tube joint material on a concave surface, the 
touch area to the body hole of tube joint material is made to increase, and still more positive 
liquid and gas can perform leakage control from a storage room to the open air. 
[0074] method ** of tube insertion at the tip of a cylindrical projection outer diameter in which 
the tube junction approach of this invention according to claim 6 is formed of slitting of the 
shape of a cylinder by which it is formed in the tube path of insertion and the perpendicular of 
tube joint material ~ since the slot is mostly constituted in the center section, a liquid and a gas 
become possible much more certainly from a storage room about leakage confrol to the open air 
by the projection of tube joint material swelling in the center, and preventing producing an 
opening after tube insertion. 

[0075] The tube junction approach of this invention according to claim 7 Since it has the 
projection of said tube joint material, and the slot which fits in in some holes of the body with 
which tube joint material is inserted while preparing a projection in the periphery of tube joint 
material the escape of the outer diameter of the tube joint material at the time of tube insertion ~ 
it becomes possible by making tube joint material insert in the above-mentioned slot using a 
variation rate to fix tube joint material to the hole of a body only by insertion of a tube. 
[0076] While the tube junction approach of this invention according to claim 8 prepares the large 
projection of a path in the periphery of a tube from an outer diameter, since it has the projection 
of said tube, and the slot which fits in in a part of bore of tube joint material, it is only inserting a 
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tube and it becomes possible to fix a tube to tube joint material. 

[0077] The tube junction approach of this invention according to claim 9 In the equipment which 
attaches and uses a tube through tube joint material to the hole of an attachment body, while 
forming a mounting hole in a curved surface to the tube path of insertion Since the tube joint 
material surface which touches an attachment body hole is constituted from a curved surface of 
an attachment body hole on the curved surface where curvature is slightly big and it has the hole 
of a path slightly smaller than the outer diameter of a tube in tube joint material The opening of 
the tube path of insertion between a body hole and tube joint material is prevented, and a liquid 
and a gas become more certainly possible from a storage room about leakage control to the open 
air. 

[0078] Since the tube junction approach of this invention according to claim 10 is used for the 
ink tank of an Inkjet printer and the connection of an ink discharge head which can print an 
alphabetic character or an image by making ink breathe out, it is applicable to the ink tank of an 

Inkjet printer and the connection of an ink discharge head which can print an alphabetic 
character or an image by making ink breathe out. Moreover, since between an ink tank and ink 
discharge heads can be connected by insertion of a tube, reduction of assembly cost can be 
conjointly aimed at with the assembly in simple actuation [ arrange / at narrow spacing / it / and ] 
being possible in two or more tubes, the correspondence to mass production method being 
possible, assembly being possible at the automatic machine of a still easier device, and working 
hours being early. 

[0079] Furthermore, by compounding and using the above-mentioned example, immobilization 
of the mounting hole of a body, tube joint material and tube joint material, and a tube is enabled 
only in insertion actuation of a tube, and a liquid and a gas become more certainly possible from 
a storage room about leakage control to the open air at coincidence. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the tube junction approach of equipment of 
performing conveyance of media, such as a liquid of an ink jet recording apparatus, or a gas, 
using a tube, and the junction approach of the ink tank of an ink jet recording apparatus, and an 
ink discharge head of printing an alphabetic character or an image by making ink breathing out 
especially. 



PRIOR ART 



[Description of the Prior Art] Conventionally, in order to connect the feed zone of an ink 
discharge head, a liquid, or a gas in printers, such as an Inkjet recording device which conveys 
media, such as a liquid or a gas, the activity which pipes a tube is done. As an example of the 
assembly approach of the tube in such the former, there is the junction approach shown in 
drawing 19 . 

[0003] As shown in drawing 19 , it sets to the conventional approach. After the tube 102 which 
conveys a liquid or a gaseous mediiim is inserted in the hole 101 drilled by the body 100 The 
clearance between the hole 101 of a body 100 and a tube 102 is filled up with the sealing agents 
103, i.e., a sealant, such as silicon and an epoxy resin, seal cutoff of between the storage room 
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104 of body 100 inside and outside and the open air 105 is carried out, and leakage of a hquid or 
a gas is prevented. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, the tube junction approach of this invention 
according to claim 1 In the tube junction approach of attaching a tube through tube joint material 
to the hole of the body which should be attached, since the small hole of a path constitutes the 
tube insertion hole of tube joint material from the tube outer diameter Since it becomes possible 
to assemble a hole without a clearance generally with a tube, tube joint material, and tube joint 
material and insertion of a tube becomes easy still as mentioned above only by inserting a tube in 
the hole of a body While working efficiency improves and reduction of activity cost is attained, 
since the assembly also of assembly equipment becomes possible with simple equipment, the 
facility costs to equipment are also can also be reduced, further, use of an automatic assembly 
machine becomes easy and the correspondence to low cost and mass production method also 
becomes easy. 

[0070] The tube junction approach of this invention according to claim 2 To the outer diameter 
of tube joint material, since cylinder-like slitting is formed in the tube path of insertion and a 
perpendicular The displacement permissible dose of a tube joint is increased and it becomes 
possible to extend the deviation of a tube, and a tube joint material and a body hole. There is 
effectiveness which makes processing of components easy, by making processing of components 
easy in this way, quality control of components also becomes easy and, in addition, effectiveness 
is in reduction of components cost. 

[007 1 ] Since two or more slitting of the shape of a cylinder formed in the tube path of insertion 
and a perpendicular is prepared, in two or more fields perpendicular to the tube path of insertion, 
a liquid and a gas arc enabled to perform leakage control from a storage room to the open air in 
two or more steps, and the tube junction approach of this invention according to claim 3 can 
make positive leakage control possible by this. 

[0072] Since the tube junction approach of this invention according to claim 4 is dividing into 
the tube path of insertion at least one of the cylindrical projections formed of slitting of the shape 
of a cylinder formed in the tube path of insertion and the perpendicular of tube joint material, it 
can make it possible to equalize pressure on a periphery also in tube joint material with big 
frictional resistance at a circumferencial direction, and can make positive leakage control 
possible by this. 

[0073] Since the tube junction approach of this invention according to claim 5 constitutes the 
cylindrical projection outer-diameter point formed of slitting of the shape of a cylinder formed in 
the tube path of insertion and the perpendicular of tube joint material on a concave surface, the 
touch area to the body hole of tube joint material is made to increase, and still more positive 
liquid and gas can perform leakage control from a storage room to the open air. 
[0074] method of tube insertion at the tip of a cylindrical projection outer diameter in which 
the tube junction approach of this invention according to claim 6 is formed of slitting of the 
shape of a cylinder by which it is formed in the tube path of insertion and the perpendicular of 
tube joint material ~ since the slot is mostly constituted in the center section, a liquid and a gas 
become possible much more certainly from a storage room about leakage control to the open air 
by the projection of tube joint material swelling in the center, and preventing producing an 
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opening after tube insertion. 

[0075] The tube junction approach of this invention according to claim 7 Since it has the 
projection of said tube joint material, and the slot which fits in in some holes of the body with 
which tube joint material is inserted while preparing a projection in the periphery of tube joint 
material the escape of the outer diameter of the tube joint material at the time of tube insertion ~ 
it becomes possible by making tube joint material insert in the above-mentioned slot using a 
variation rate to fix tube joint material to the hole of a body only by insertion of a tube. 
[0076] While the tube junction approach of this invention according to claim 8 prepares the large 
projection of a path in the periphery of a tube from an outer diameter, since it has the projection 
of said tube, and the slot which fits in in a part of bore of tube joint material, it is only inserting a 
tube and it becomes possible to fix a tube to tube joint material. 

[0077] The tube junction approach of this invention according to claim 9 In the equipment which 
attaches and uses a tube through tube joint material to the hole of an attachment body, while 
forming a mounting hole in a curved surface to the tube path of insertion Since the tube joint 
material surface which touches an attachment body hole is constituted from a curved surface of 
an attachment body hole on the curved surface where curvature is slightly big and it has the hole 
of a path slightly smaller than the outer diameter of a tube in tube joint material The opening of 
the tube path of insertion between a body hole and tube joint material is prevented, and a liquid 
and a gas become more certainly possible from a storage room about leakage control to the open 
air. 

[0078] Since the tube junction approach of this invention according to claim 10 is used for the 
ink tank of an Inkjet printer and the connection of an ink discharge head which can print an 
alphabetic character or an image by making ink breathe out, it is applicable to the ink tank of an 
ink jet printer and the connection of an ink discharge head which can print an alphabetic 
character or an image by making ink breathe out. Moreover, since between an ink tank and ink 
discharge heads can be connected by insertion of a tube, reduction of assembly cost can be 
conjointly aimed at with the assembly in simple actuation [ arrange / at narrow spacing / it / and ] 
being possible in two or more tubes, the correspondence to mass production method being 
possible, assembly being possible at the automatic machine of a still easier device, and working 
hours being early. 

[0079] Furthermore, by compounding and using the above-mentioned example, immobihzation 
of the mounting hole of a body, tube joint material and tube joint material, and a tube is enabled 
only in insertion actuation of a tube, and a liquid and a gas become more certainly possible from 
a storage room about leakage control to the open air at coincidence. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, according to the conventional approach 
shown in such drawin g 19 , in order to use the liquefied sealant 103, the problem of a sealant 103 
mixing into a surroundings lump, a liquid, or a gas in a tube 102 from the clearance between the 
hole 101 of a body 100 and a tube 102 during a closure activity was seen. In addition, when 
taking several hours time amount to solidify from several minutes and performing assembly 
processing continuously, during assembly operation, a sealant 103 must store components 
temporarily in a storage area, and must perform sufficient hardening care of health. 
[0005] Moreover, although there is also the press fit type junction approach by the sealant 
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mentioned above which presses a tube 102 fit in the hole 101 of a body 100 directly **, if the 
outer diameter of a tube 102 and the bore of the hole 101 of a body 100 are not managed 
correctly, problems, such as causing the leakage of a liquid or a gas, will be seen. 
[0006] In addition, since the assembly of it is impossible if the press fit type junction approach 
which presses a tube 102 fit in the hard body 100 does not adopt how to apply the force to 
detailed positioning to a tube 102 when inserting a tube 102 in a body 100, automation of an 
inclusion activity is very difficult for it. 

[0007] Therefore, it is in the purpose of this invention offering the junction approach of the tube 
suitable for the automatic assembly which does not need the degree of how to apply detailed 
positioning or the force which do not need the latency time after required assembly by the 
approach of joining by the sealant, and are demanded by the press fit type junction approach in 
order to solve the problem in such the former, but can insert a tube easily. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the tube 
junction approach of this invention is characterized by constituting the tube insertion hole of tube 
joint material fi-om a tube outer diameter with the small hole of a path in the tube junction 
approach of attaching a tube through tube joint material to the hole of the body which should be 
attached. 

[0009] Moreover, the tube junction approach of this invention is characterized by forming 
cylinder-like slitting in the outer diameter of tube joint material at the tube path of insertion and a 
perpendicular. 

[0010] Furthermore, the tube junction approach of this invention is characterized by preparing 
two or more slitting of the shape of a cylinder formed in the tube path of insertion and a 
perpendicular. 

[001 1] Furthermore, the tube junction approach of this invention is characterized by dividing into 
the tube path of insertion at least one of the cylindrical projections formed of slitting of the shape 
of a cylinder formed in the tube path of insertion and the perpendicular of tube joint material 
again. 

[0012] In addition, the tube junction approach of this invention is characterized by constituting 
the cylindrical projection outer-diameter point formed of slitting of the shape of a cylinder 
formed in the tube path of insertion and the perpendicular of tube joint material on a concave 
surface again. 

[0013] method of tube insertion at the tip of a cylindrical projection outer diameter in which 
the tube junction approach of this invention is formed of slitting of the shape of a cylinder by 
which it is formed in the tube path of insertion and the perpendicular of tube joint material ~ it is 
characterized by constituting a slot in the center section mostly. 

[0014] Moreover, the tube junction approach of this invention is characterized by having the 
projection of said tube joint material, and the slot which fits in in some holes of the body with 
which tube joint material is inserted while it prepares a projection in the periphery of tube joint 
material. 

[0015] Furthermore, the tube junction approach of this invention is characterized by having the 
projection of said tube, and the slot which fits in in a part of bore of tube joint material while it 
prepares the large projection of a path in the periphery of a tube from an outer diameter. 
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[0016] Furthermore, while the tube junction approach of this invention forms a mounting hole in 
a curved surface to the tube path of insertion again in the equipment which attaches and uses a 
tube through tube joint material to the hole of an attachment body It is characterized by 
constituting the tube joint material surface which touches an attachment body hole from a curved 
surface of an attachment body hole on the curved surface where curvature is slightly big, and 
having the hole of a path slightly smaller than the outer diameter of a tube in tube joint material. 
[0017] In addition, the tube junction approach of this invention is characterized by being used for 
the ink tank of an Inkjet printer and the connection of an ink discharge head which can print an 
alphabetic character or an image by making ink breathe out again. 
[0018] According to this invention, thus, the tube junction approach In the tube junction 
approach which attaches and uses a tube through tube joint material by the above configurations 
to the hole of the body which should be attached Since a little small hole constitutes the tube 
outer-diameter twist, tube joint material or a tube insertion hole Since it becomes possible to 
assemble the hole of a tube, tube joint material and tube joint material, and a body without a 
clearance and insertion of a tube becomes easy further only by inserting a tube in a hole The 
reduction of riser activity cost of working capacity is attained. Assembly equipment with easy 
equipment since assembly is possible The facility costs to equipment are also can also be 
reduced, and use of an automatic assembly machine becomes easy. Become easy [ the 
correspondence to low cost and mass production method ], and the displacement permissible 
dose of a tube joint is increased further again by forming slitting in the outer diameter of tube 
joint material in the above-mentioned equipment at the tube path of insertion and a 
perpendicular. Have and increase of the path clearance tolerance of a tube and tube joint material 
is enabled. By becoming possible to extend the deviation of a tube, or a tube joint material and a 
body hole, and there being effectiveness which makes processing of components easy, and 
making processing of components easy, quality control of components also becomes easy and, in 
addition, effectiveness is in reduction of components cost. Furthermore, by forming two or more 
slitting in tube joint material at the tube path of insertion and a perpendicular, in two or more 
fields perpendicular to the tube path of insertion, a liquid and a gas become possible [ performing 
leakage control from a storage room to the open air in two or more steps ], and can make more 
positive leakage control possible by this. 

[0019] Moreover, by compounding and using the above-mentioned example, only in insertion 
actuation of a tube, immobilization of the mounting hole of a body, tube joint material and tube 
joint material, and a tube is enabled, and a liquid and a gas can be enabled to perform leakage 
control to coincidence fi"om a storage room to the open air. 

[0020] Three points of that there are many narrow arrangement spacing and volumes as a 
description in the ink of an Inkjet printer and the connection of an ink discharge head which can 
print an alphabetic character or an image, and low cost are mentioned by making it breathe out 
ink to explain about the effectiveness at the time of using such this invention for the ink tank of 
an ink jet printer and the connection of an ink discharge head which can print an alphabetic 
character or an image by making ink breathe out. It explains to below in order about these. 
[0021] Printing of a color picture is also possible for an Inkjet printer in recent years, and it has 
two or more ink discharge heads corresponding to two or more colors, therefore two or more 
tubes for ink supply are needed similarly. Furthermore, since the ink discharge part is having 
structure which the ink discharge head corresponding to two or more colors accumulated, 
especially the ink supply tube to an ink discharge head must be arranged at narrow spacing. In 
addition, the head for Inkjet printers can ask for the mass-production nature which mass- 
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produces millions of pieces in the moon. Furthermore, corresponding to the price fall in a 
commercial scene in recent years, the assembly in low cost is searched for more. 
[0022] Since the adhesion process which can arrange two or more tubes at narrow spacing since 
this invention can connect between ink discharge heads with an ink tank only by the tube 
insertion activity to the above demand items, can automate easily and requires time amount by 
termination in addition since the assembly in simple actuation is possible further again is made 
unnecessary, the correspondence to mass production method is attained. Furthermore, reduction 
of assembly cost can also be conjointly aimed at with assembly being possible at the automaton 
of a simple device, and working hours being early. 

[0023] Other purposes, descriptions, and advantages of this invention will become clear from 
detailed explanation of the following in alignment with an accompanying drawing. 
[0024] 

[Embodiment of the Invention] Below, with reference to a drawing, it explains about the gestalt 
of desirable operation of the tube junction approach of this invention at a detail. 
[0025] (Example 1) Drawing I and drawing 2 are the sectional views showing the 1st example of 
the tube junction approach concerning this invention. 

[0026] In the tube junction approach of this invention, the cylinder-like tube joint material 2 has 
fixed using proper adhesives to hole la prepared in the body 1 mostly, and a tube 4 is inserted in 
hole 2a of this tube joint material 2, and it is attached in it so that it may be illustrated. 
[0027] In this example, being made from a rigid plastic ingredient is suitable for a body 1, in 
addition vinyl chloride, a fluororesin, a metal, wood, etc. are made from the proper hard 
ingredient. 

[0028] Moreover, the tube joint material 2 is constituted by elastic members, such as silicone 
rubber and polyurethane rubber, and hole 2a for inserting and attaching a tube 4 and the inclined 
plane 3 where the proper taper for guiding a tube 4 to the tube path of insertion (the direction of 
drawing Nakaya mark A) was attached are formed. The tube 4 is carrying out the tube-like 
configuration and it is suitable for it metallic materials, such as polyethylene, polypropylene or 
vinyl chloride, and copper, and to be made from the tube joint material 2, an EQC, and a harder 
ingredient at least. 

[0029] With such a body 1 , the tube joint material 2, and a tube 4, first, as shown in drawing 1 , 
by inserting a tube 4 in the direction of arrow-head A, after the tube joint material 2 has fixed to 
hole 1 a of a body 1, the bore of hole 2a can extend the tube joint material 2 in the magnitude of 
the outer diameter of a tube 4, and it is attached in the condition of having stuck to the condition 

of drawing 2 . 

[0030] Therefore, since the tube joint material 2 is constituted by the elastic member in the 
condition of drawing 2 and it has the stability which is going to return to the condition of 
drawing 1 , thrust is acted in the direction which pushes a tube 4 from the surroundings, the 
clearance between the tube joint material 2 and a tube 4 is filled, it maintains at and it 
becomes possible to prevent leakage of a liquid or a gas from the storage room 5 to the open air 6 
by this. 

[0031] (Example 2) Drawing 3 and drawing 4 are the sectional views showing the 2nd example 
of the tube junction approach concerning this invention, and the same sign is attached to the 
same member as the 1st example shown in drawing 1 , and they are made from the same 
ingredient. Therefore, in this example, a rigid plastic ingredient, vinyl chloride and a fluororesin, 
a metal, wood, etc. are made from a proper hard ingredient, the tube joint material 2 is made by 
elastic members, such as silicone rubber and polyurethane rubber, and a tube 4 is made from 
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metallic materials, such as polyethylene, polypropylene or vinyl chloride, and copper, etc. for a 
body 1. 

[0032] In drawing 3 , mostly, the cylinder-like tube joint material 7 is formed so that it may have 
annular projection 8 and an annular, the shape of i.e., a ring, opening 9 in the field which touches 
hole la of a body 1 generally. Thus, in the 2nd constituted example, if a tube 4 is inserted in the 
direction of drawing Nakaya mark A, it will be in the condition of drawang 4 . Where a tube 4 is 
inserted in the tube joint material 7, the bore of the tube joint material 7 can be extended to the 
outer diameter of a tube 4, so that it may be illustrated. Therefore, projection 8 is forced on the 
hole 1 of a body, and deforms. Since the tube joint material 7 is constituted by elastic members, 
such as sihcone rubber and polyurethane rubber, and it has the stability which is going to return 
to the condition of drawing 3 , projection 8 forces the tube joint material 7 on a tube 4 firmly in 
the location 10 where the joint material 7 on the same field as projection 8 touches a tube 4, 
forcing the tube joint material 7 on the hole 1 of a body. 

[0033] That is, only in insertion actuation of a tube 4, it becomes possible to acquire the pressure 
between a tube 4, the tube joint material 7 and the tube joint material 7, and each of hole la of a 
body 1 , and adhesion maintenance is carried out and leakage of the liquid from the storage room 
5 to the open air 6 or a gas is prevented by this. 

[0034] Drawing 5 is the perspective view showing an example of the above-mentioned tube joint 
material 7. The projection 8 is formed in the shape of a three-step ring, and the ring-like 
projection 8 is constituted from this example by three steps. 

[0035] That is, in this example, the tube joint material 7 becomes possible [ intercepting the 
storage room 5 and the open air 6 to Mic ], when pushed against hole la of a body 1, and a tube 
4 by the projection 8 of the shape of three steps of rings. Therefore, only by the simple assembly 
operation which inserts a tube 4, hole la of a tube 4, the tube joint material 7 and the tube joint 
material 7, and a body 1 is covered in two or more steps, and this enables it to prevent leakage of 
the liquid fi-om the storage room 5 to the open air 6, or a gas. 

[0036] (Example 3) Drawing 6 is drawing showing the 3rd example using the sinking comb-like 
projections 1 1 and 12 which carved further into plurality the projection 8 of the shape of a ring 
shown in drawin g 5 . Also in this example, a body 1 is made from proper hard ingredients, such 
as a rigid plastic ingredient, vinyl chloride and a fluororesin, a metal, and wood, and the tube 
joint material 2 is made by elastic members, such as silicone rubber and polyurethane rubber. 
[0037] Since there may be a danger that a forcing pressure will become an ununiformity and a 
multistage partition of the shape of a ring shown in drawing 5 will reduce the closure engine 
performance very rarely with the liquid by which the closure is carried out, a gas or tube joint 
material, and the quality of the material and the degree of hardness of a tube, either, as shown in 
drawing 6 , by this example, the projections 1 1 and 12 of the shape of a sinking comb made to 
lack a ring-like projection partially are formed in the tube joint material 7 as the preventive 
measures. 

[0038] In a multistage partition of the shape of a ring shown by drawing 5 , the cause by which a 
forcing pressure becomes an ununiformity originates in only a local part spreading, without the 
tube joint material 7 carrying out the method of the homogeneous broadening corresponding to 
the breadth of the ideal tube joint material 7 at the time of tube insertion. 
[0039] Next, the phenomenon in which only such a local part spreads is explained to a detail. 
[0040] In drawing 3 and drawing 4 , in insertion to the tube joint material 7 of a tube 4 by the 
eccentricity of how to apply the force at the time of an activity, a tube 4, and the tube joint 
material 7, or the variation of an ingredient degree of hardness Without adopting the ideal way of 
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spreading to a body 1 , a variation rate may concentrate on the part in which the part spread early 
when the frictional force of breadth in addition the tube joint material 7, and the hole of a body 1 

was big, and it may generate. 

[0041] It becomes possible to form pressure distribution uniform to a circumferencial direction, 
since the sinking comb-like projections 1 1 and 12 can displace also to a circumferencial direction 
in the example shown in drawing 6 even if a variation rate concentrates on the part to which the 
part spread early in the ring [ which is shown in drawing 5 on the other hand ]-Iike projection 8 
when frictional force with the hole of the breadth, in addition tube joint material 7 and a body 
was early large. 

[0042] In addition, it is more desirable to constitute so that it may not suit in ****** to which the 
location of the projections 1 1 and 12 of each other changes from the core of the tube joint 
material 7 to a hand of cut (the drawing Nakaya mark B, the direction of C) and the location of 
projections 1 1 and 12 may be shifted and arranged, in two or more steps' going away and 
forming the gear-tooth-Uke projections 1 1 and 12, as shown in drawing 6 . 
[0043] Moreover, ahhough what is necessary be just to use them properly according to the 
quality of the material degree of hardness of the property and tube joint material of a medium, or 
a tube to close, a sinking comb-likc projection be effective [ the projections ] when the 
projections 1 1 and 12 of the shape of a sinl<cing comb show in projection 8 and drawin g 6 of the 
shape of a ring show in drawing 5 generally use an ingredient with high coefficient of friction of 
the hole of tube joint material and a body, as it be also in the above-mentioned explanation. 
[0044] (Example 4) Drawing ? and drawjn^.8 are the sectional views showing the 4th example 
of this invention which is the modification using this invention of the point of the projection 8 of 
the tube joint material in drawing 3 and drawing 4 . Also in this example, a body 1 is made from 
proper hard ingredients, such as a rigid plastic ingredient, vinyl chloride and a fluororesin, a 
metal, and wood, and tube joint material is made by elastic members, such as silicone rubber and 
polyurethane rubber. 

[0045] Dra wing 7 is the sectional view having shown the point of the projection 14 of the tube 
joint material in the condition that tube joint material is not inserted in the hole of a body. The 
points 15 and 16 of projection 14 have the taper side shown by drawing..? , respectively toward 
the thick direction (drawing Nakaya mark D, direction of E) core so that it may be illustrated. 
[0046] Drawing 8 is the sectional view showing projection 14' of the tube joint material 7 when 
the tube joint material 7 shown by drawing 7 is included in hole la of a body 1 and a tube 4 is 
inserted. 

[0047] since projection 14' is forced on hole la of a body 1 in this condition ~ method ** of 
thick of the drawing Nakaya mark D and the direction of E — mostly, from the center, an arrow- 
head D side spreads in the direction of arrow-head D, and the breadth, another side, and arrow- 
head E side has spread in the direction of arrow-head E. 

[0048] Consequently, after tube assembly, the taper sides 15 and 16 in drawing 7 can maintain 
the condition of having stuck to hole la of a body 1 in respect of being large, as shown in 

drawing 8 . 

[0049] Moreover, roll off, such as slitting of the shape of V character as shown in drawing 8 , U 
character- like slitting, or a slot, is prepared in the unification section 17 of the taper sides 15 and 
16 of projection 14. projection point 14' of the tube joint material after the tube assembly shown 
in drawing 8 by forming these roll off 17 ~ climax by center-section 17' can be prevented 
mostly, and adhesion of taper side 15' and 16' can be raised fiirther. 

[0050] (Example 5) Drawing 9 is the sectional view showing the 5th example of this invention. 
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in this example, a body is made from proper hard ingredients, such as a rigid plastic ingredient, 
vinyl chloride and a fluororesin, a metal, and wood, and the hole 18 of a body has a slot 19 and 

notching 20. 

[005 1] The tube joint material 21 which can be detached and attached freely is made by elastic 
members, such as silicone rubber and polyurethane rubber, fits into notching 20, runs against the 
slot 19 of the body hole 18, and the locating lug 22 which can be fitted in, is dashed and has the 
projection 23. The guide side 24 of the tube joint material 21 is a guide side when inserting a 
tube 4 in the tube joint material 21 from arrow-head G. Moreover, the hit side 25 of the tube joint 
material 21 makes a slot 19 carry out fitting of the projection 22, extending the projection 22 in 
breadth and the periphery section to the body hole 18, when a tube 4 is inserted. 
[0052] While fixing the tube joint material 21 to the hole 18 of a body as shown to drawing 10 
by by inserting a tube 4 from arrow-head G after inserting the tube joint material 2 1 in the hole 
1 8 of a body from arrow-head G by constituting as mentioned above, a hquid or a gas can 
prevent revealing from a storage room to the open air. All of actuation of these single strings can 
be performed only from arrow-head G, and it is the same actuation, and immobilization and the 
closure of the tube joint material 21 are made possible. Therefore, this invention becomes 
especially effective at the time of the assembly in an automaton. 

[0053] (Example 6) Draw i rig 1 1 is the sectional view showing the 6th example of this invention. 
[0054] In this example, the body is made from proper hard ingredients, such as a rigid plastic 
ingredient, vinyl chloride and a fluororesin, a metal, and wood. Furthermore, the tube joint 
material 28 is made by elastic members, such as silicone rubber and polyurethane rubber, and 
has the tube fitting slot 29. The tube 30 has the fitting projection 31 with a bigger path than a 
tube outer diameter. If a tube 30 is inserted in the direction of arrow-head H here, as shown in 
drawing 12 , the projection of a tube 30 will be positioned in the fitting slot 29 of the tube joint 
material 28. That is, a series of actuation of all can be performed only from arrow-head H, and it 
is the same actuation, and the immobilization between a tube 30 and the tube joint material 28 
and the closure are made possible. 

[0055] (Example 7) Drawing 13 is the sectional view showing the 7th example of this invention. 
In this example, a body 1 is made with a rigid plastic etc., and the tube joint material 32 is made 
by elastic members, such as silicone rubber and polyurethane rubber, and has the tube fitting slot 
33 in a different location from hole la of a body 1 . Therefore, the projection 35 of a tube 34 is 
being fixed as shown to the tube joint material 32 and drawing 13 by different location from hole 
la of a body 1. 

[0056] In drawing 13 , since the projection 35 of a tube 34 can insert from the direction of arrow- 
head F in the location which is not regulated by the outer diameter of the tube joint material 32 at 
hole la of the fitting slot 33 of the tube joint material 32, and a body 1, it can assemble by the 
force weaker than the 6th example shown in drawing 1 1 . 

[0057] Moreover, like the 6th example, while being able to perform a series of actuation of all 
only from arrow-head I, it is the same actuation and immobilization and the closure of the tube 
joint material 32 are made possible. 

[0058] (Example 8) Drawing 14 and drawing 15 are the sectional views showing the 8th example 
of this invention. In drawing 14 , a body is made from this example with a rigid plastic etc., it is 
made from it by elastic members, such as tube joint material 37 silicone rubber and polyurethane 
rubber, and a tube 4 is joined to the tube joint material 37. The body mating face 36 of the hole 
35 of a body is formed on the curved surface, as shown in drawing 14 . On the other hand, the 
tube joint material 37 consists of fields where curvature is bigger than the curved surface of the 
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inside of the hole 35 of a body in the external surface which touches the hole 35 of a body. 
Therefore, between the tube joint material 37 and the hole 35 of a body, the clearance 42 is 

generated before insertion of a tube 4. 

[0059] The inside 39 in which the tube 4 of the tube joint material 37 is inserted consists of paths 
slightly smaller than a tube 4. 

[0060] Drawing 15 is the sectional view having shown the condition of having inserted the tube 
4 in the hole 35 and the tube joint material 37 of the body shown by drawing 14 . Inside 39' of 
the tube joint material 37 is pushed on a tube 4, and is mostly displaced in the straight-line 
gestalt. Outside 38' of the tube joint material 37 is performing the variation rate, imitating along 
with the mating face 36 of the hole 35 of a body in connection with the variation rate of inside 
39'. 

[0061] The leakage control from the storage room of the liquid by two or more projections which 
can be set in the 2nd example shown by drawing 3 and drawing 4 for explaining to a detail about 
this example below, or a gas to the open air is forced on the hole of a body, a projection outer 
diameter spreading at the time of tube insertion. Therefore, when an ingredient with strong 
frictional resistance is especially used for tube joint material, the wrinkling and opening 43 of the 
tube path of insertion which the breadth of a projection outer diameter is checked in the part 
which touched the hole of a body early, and are shown in draw i ng 1616 may occur. Such a 
wrinkling and an opening 43 of the tube path of insertion tend to have a bad influence on the 
leakage control from the storage room 40 of a liquid or a gas to the open air 41 . 
[0062] On the other hand, in fitting of the curved-surface configuration shown by dra wing 14 
and dravv'ing 15 , a curved surface spreads also in the tube path of insertion with an outer 
diameter at the time of tube insertion. Therefore, even if it uses an ingredient with high frictional 
resistance for tube joint material, the wrinkling in the tube path of insertion and the vertical plane 
which are shown in drawing 17 , or generating of an opening can be pressed down. 
[0063] The wrinkling or opening of the tube path of insertion and a vertical plane cannot affect 
the leakage control from the storage room 40 of a liquid or a gas to the open air easily. 
Therefore, in order to improve adhesion of a tube and tube joint material, and adhesion of tube 
joint material and a body hole, it is effective when using ** tube joint material and tube joint 
material with especially big frictional resistance. 

[0064] As mentioned above, although explained about the 8th example from the 1st example, 
what is necessary is just the matter with which, as for tube joint material, it has flexibility in any 
case. Moreover, tube joint material can demonsfrate the same effectiveness, whether it is 
generally joined to the hole or dissociates. Furthermore, it is also an effective means to 
compound and use the approach stated in the eighth example from the first example. 
[0065] (Example 9) Drawing 1 8 is a perspective view for explanation at the time of using this 
invention for the ink supply to the ink discharge head of the Inkjet printer which can print an 
alphabetic character and an image from an ink tank by making ink breathe out this invention 
mentioned above. 

[0066] The printing section 42 of an Inkjet printer consists of an ink discharge head 43, an ink 
tank 44, and tubes 45, 46, 47, and 48 for supplying ink to the ink discharge head 43 from the ink 
tank 44. The ink discharge head 43 consists of very small holes which are not illusfrated and 
which were located in a line two or more pieces possible [ the regurgitation / the ink of four 
colors ] in the direction of arrow-head in drawing J. In order to supply ink, the holes 50, 51, 52, 
and 53 for ink supply are formed in the field 49 of the ink discharge head 43. 
[0067] In this example, the hole 53 of the for the ink of a MAZENDA color and for supply in the 
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hole 52 of the for yellow ink and for supply in the hole 51 for black ink and supply in the hole 50 
for supply is set as the feed holes of the ink of a cyanogen color. The ink tank 44 is constituted 
by the black tank 54, the yellow tank 55, the MAZENDA color ink tank 56, and the cyanogen 
color ink tank 57 according to the ink of four colors used for printing. Moreover, in addition it is 
constituted by the tube 45 for black, the tube 55 for yellow, the tube 56 for MAZENDA colors, 
and the tube 57 for cyanogen colors according to four colors used for printing like [ a tube ] an 
ink tank, the tube is incorporated with the feed holes of an ink discharge head and an ink tank 
through the tube joint material 58 of this invention. 

[0068] Each approaches, the tube is arranged and it is especially understood in the ink discharge 
head 43 that it must pipe densely so that clearly from drawing 18 . 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the 1st example of the tube junction approach 
concerning this invention. 

[Drawing 2] It is the sectional view showing the time of inserting a tube in the 1st example of 
this invention. 

[Drawing 3] It is the sectional view showing the 2nd example of the tube junction approach 
concerning this invention. 

LDiawing. .4] It is the sectional view showing the time of inserting a tube in the 2nd example of 
this invention. 

[Drawing 5] It is the perspective view showing the tube joint material in the 2nd example of the 
tube junction approach concerning this invention. 

[Drawing 6] It is the perspective view showing the 3rd example of this invention. 
[Drawing 7] It is the expanded sectional view of a tube joint material point showing the 4th 
example of the tube junction approach concerning this invention. 

[Drawing 8] In the 4th example of this invention, it is the sectional view showing the time of 
inserting a tube. 

[Drawing 9] It is the sectional view showing the 5th example of the tube junction approach 
conceming this invention. 

[ Drawing 10 ] It is the sectional view showing the time of inserting a tube in the 5th example of 

this invention. 

[Drawing 1 1] It is the sectional view showing the 6th example of the tube junction approach 

conceming this invention. 

[Drawdng 12] It is the sectional view showing the time of inserting a tube in the 6th example of 
this invention. 

[Drawing 13] It is the sectional view showing the 7th example of the tube junction approach 
conceming this invention. 

[ Drawing 14] It is the sectional view showing the 8th example of this invention. 
[Drawing 15] It is the sectional view showing the 8th example of this invention. 
[Drawing 16] It is the perspective view showing the 8th example of this invention. 
[Drawing 17] It is the perspective view showing the 8th example of this invention. 
[Drawing 18] It is an explanatory view when using this invention for an Inkjet printer. 
[Drawing 19] It is the sectional view showing the conventional example. 



21 



Machine English Translation of JP 1 1-170564 



[Description of Notations] 

1 Body 

la Hole 

2 Tube Joint Material 
4 Tube 

7 Tube Joint Material 

8 Projection 

10 Sinking Comb Projection 

1 1 Sinking Comb Projection 

15 Projection Point 

16 Projection Point 
19 Slot 

22 Projection 

100 Body 

101 Hole 

102 Tube 

103 Sealant 

104 Storage Room 

105 Open Air 
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ffil5' , 16' cO^-S^HgiSj&Sr t^iS-t-tSo 

[0 0 5 0] (mmm5) m9it:^mm<Dm5<DmMm 

mS.timW<Dm^X\'^hi\. *#:ra?Ll 8}t«l 9 
2 O^r^LTl^-So 

[0 0 5 1 ] «Kife^=e^^-7~»^$RW2 1 }*~>y =j 

?L1 8cr)«l 9 t«^-^tg^j;tte^*^e2 2 t, ^19 
^t2 0(i«-^LT^tafc5, S?taT?;§e2 3 iSr 

^r.-:/4^f-a.-:/S^g|5«-2 i^^^^G*^;5^e>Jf 

g|5W-2 l®yait'9ffi2 5(j:, 5=-3.-7^"4 &J¥ALfcB#lc 
ip , ^JigPii^^S^S 2 2 ^*#:?L 1 8 lifeff 00 
^E2 2^«1 9im^^^?>o 

[0 0 5 2] £A±®j;5l-«fife1-SifcfcJ;t9, f-^- 
7'S^g|5W2 1^7^#:ro7Ll 8--^PPG;^iR]d^Pj#AL 
/c^tr, ^^->'4^^BIG;^|R];i^P,#A-t-5ri:{cJ; 
oT, El 0(rs^$tbSJ;5{', ^^-■fm'B-nU21 

rt^ST-#, Sfc, [r|-IIi#-C\ 5^a-^®^W2 1 
[0 0 5 3] (^Kf^6) HI l}4*|ge^©i56©||* 

m^^-rwimmxh?>o 
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[0 0 5 4] Jtc^JiM{-33v^T. :^#.mm-^yy^^y 

«-2 8i4'>!J =^y=iJ>.^^U^^^=tJ^^(oW^nm^i. 

3 0(49=-^-:7"^SJ;'?ScD±ir/<e. «-^^il3 3i^* 
t. Ell 2{r^$tv5J;5i-. =f^-:7-3 ocD^jE(49" 

^■S^W2 8 rflo@SS3J:t;««ifc^Wffii: LTv>5„ 

[0 0 5 5] (mmmi) mi 3i'i:^mm(om7(DmM 

y7.^v^ tlx. -:7"g^aM 3 2 (iv- y = 

1 a i:M7SSf5ie{;r=f-3.-:/S-n-Sl5W3 2 i: gl 1 3 !r 

[0 0 5 6] El 1 3 1^*31 {4, 5-r,--:7-'3 4 cOif\!32 3 
5^S^ f-=.-:7"^-^§|5t^3 2(D«^-^?»3 3i:*{*:icO?L 

1 a s^f-^-:7's-^$i5t^3 2n9\-m^mm^i\.fi\~^'$m. 

6 rosiJSM J; 9 l§v^;^-e»^cTS ;i i: :S5-et 5o 

[0 0 5 7] *fc. merosiig^fc^^tc-arai&f^tt 

-Ki^-e. f-^-^g-e-35fi-3 2ro@£d3j;U5W±^Br 

[0 0 5 8] (Iia^j8) Ell 4*Dj;t/Ell 5(4*|§BJ^ 
0^8©||M^J^^-r»BEir'&2>o BI14(C*51^T. 

^-:/S^§l5W3 Ti/i; ::3y::fAJ^T^Wi5?>'::fA^(D# 

g|5fi"3 7 t^g-^^tlSo 7^#:«7L3 5 «.3^f2^-g-*3-Brffi 3 
6(4EI 1 4i^/i^$ti5J; 5i-ftffit=ff^|5!c$tLTV>5,„ ftii 
^r, f^^-T^^-a-WS 7(4;*:#:(D?L3 5 iffi-rS;^^ 

$;J^-CV^5o t^^oT, ^^-:/4cD#AWt4^^-^S 
7i:^^'ff:ro?L3 5<DMJrtt|lW4 2;SS^C-CV^ 

5o 

[0 0 5 9] ^^-^'»-a-W3 7®. -^^-^Atm 

A^tt5rtffi3 9 [4, f-^-:/4 i f3^1;0>{C/^$/J^^T• 
[0060] g|15i±g|l 4-e^$tbfc7^#:»?L3 5*3 

j;T^^a-^'S-g-|f|5*^3 7{v:^r.-^4^ffALfc:|^ffi 
?r^Lfc®fffiBIT'&5o ^^-T'g'g-lfPtt-S 7 CD|^ffi3 
9' 3.-^4 (iff $tir(S{fE^?)^ffi(::S^Lrv^ 
5„ f-3.-:/j^-^g|5W3 7«^1^ffi3 8' f4[*lffi3 9' co 
Mu!::#V^^^#:co?L3 5»-^t)*a3 6 t^lfn^oTiScV^T^i 



[0 0 6 1] JilTi-. 3^^JfeMi-Stv^T!#[B(::|ftPJ!-r5 
ic. g|3*3j;t]5Sl4T'^$tL5m2«||ft«{i*5(t5ii 

1 6(r^i-5^^-:/#A;&rRiroL^P^^^4 3;45||i1- 
Sit^i^fcSo r«Dj;5!^i^a-:^JfA;^lRlcoL.^p^^ 
|St4 3tt. «fr^^f*:wiSi=^4 0;!)>b^^4 1-~CD« 

[0 0 6 2] Hi 4*3i-0«B!l 5-e^$fL5ftffi 

ff^^^©«^i^*3v^ril. 5^^--7WABt{-iijffi;45^#i 

S*x5^r^-:/SA*-|R] t SEffiT'co Lfc-^VMi^ll© 

[0 0 6 3] =f■^-yffA;^^e]tSEffiWL^:)*V^^l. 

«l*^Sfr®ffi'ff^4 0^/^t^tl--»m|5Sih 
irl?»?rJ?-x.ilv\ tJ^oT, =?-^-:^'i:^^-::/'S'g-$l3 

[0 0 6 4] %\(D%mMt^hW.9,(D%WmM. 
[0 0 6 5] (HJfe^ijg) Hi 8}±. _h»Lfc*|§P^ 

-g- CO sft b;^ CO ft CD El "e & 5 „ 

[0 0 6 6] 'Oi^v'^ns/ h7°y 2 
i4, -rViJ'atW-^s/ K4 3 t-I'>'^i5'V^'4 4 
^^>'i5'4 4;5^t.-r>'i5'atW'^S' K4 S-^^l^^^W^ 
•t^fzt>(D^^—-:fA5^ 4 6, 4 7, 4 8 
^tb-CV^So ^^'^'Stm-^y K4 3H0S^$tt?^CV^« 

-l-V-^Piffi-^^y K4 3«ffi4 9(^(4. 4y^mm(0^l 
5 0, 5 1, 5 2, 5 3;dS^it£.tLTV^5<, 
[0 0 6 7] ^W&mX'\±. #t^ffi«?L 5 0 ^smfe^ V 
i?, tt^lBOTLS I;a5^fe0^y^', #«&fflO?L5 2;4S 
■v'lfv^^fecO'f y^, #t|&fflco7L5 3;4Sv'Ti/fe(0^i/ 

i!ll-'ffiM$tba4fe<Z)-r:/^'(--^*3*r, fife^'^^5 



[0 0 6 8] 01 8;!)>b?^b/!)>/cCJ;5{-, ^^-^ttSS 
[0 0 6 9] 

- :/ ir ^ ^ - J; t/^ 3. - t . A 

[0 0 7 0] *|S?^roft*Jl2Efc«-?-^"7/M<yirS5 

[0 0 7 1 ] :^mm(Dm^m3Bm(Df-^~y'm^^m 

i4. 5"3.-yffA;^[R]i:SEi-?l^fie$tv5P31«^^<D-^'3 

[0 0 7 2] ;*:?gPjroW*«4lH«®^^-^-S^:^S 

il, f-^-:/-g^Wrof-^-^"ifA*^irSii:}cffM 

'>^^< tt-o5r. 9^^-^WA*rS]lc^»JLTV^5co 

x\ *IRefiI®At^J;^a-^»^W^^^3v^TtRJi 

[0 0 7 3] ^mm<DmMm5mm(D^^-^m-^jjm 



ji. 5^^-7"S^gpfi-®5"a--7WA:*i^iifcSii:{-JfM 

fl^^^fl^dSf^«=S:i^P.^^--©SftKih&tT o^hi^X 
[0 0 7 4] *IS?f1®ft*3S6fa«(Z)^^-:/S-^;^?£ 

M^feSro^^-z^ffA^^lRjfSi^tp^^fiS^rW^LTV^ 

[0 0 7 5] ifmmmMm7mm(o^^-y'm-^^W: 
fijii Lx^ ^-y'm^mi^±.mmicnA^'t6 ^t\c 

ioT^^-T-'S-^SlSfi-^, =?-^-ycDffA(0^-t:\ * 

[0 0 7 6] ^mm<Dn^^stdm<D=f-=,-ymer:>jm 

[0 0 7 7] *ISBJ®!t*«9fBic©^a-^^^*ffi 

^ - 7' (t -cf^ii -r 5 s« V ^-r . W?L ^ =f 
=^~y''mA:^mcnLx^mmf^-r6tmc. kw:*; 

4^^$|S#l::i^^ J; 9 mMC'b is v ^^^<7)?L 

ifA:triRj®^it^i»± L-xmw-'^umm'gm^ibi^n, 

[0 0 7 8] 7^|S?^®tt*« 1 0fa«CD^^-^^^* 

x^y^^yi' t^y^vtm^^y Kow^iiis-rsr t 

T\ ^^oliM^^ailJ^'roffiSE^s nitg-f 9 . AM5£«^ 



-7- 



[0 0 7 9] Mi^. ±mmmm^m^L-xmm-r?>^t 
m 1 ] ^%m\mi>^^—fm-^i3m<D^ i (Dmmm 

[gl5] *|§BJt»55^a-^"S^;^}fe©ll2©**« 

[0 6] *ISBJ©«3©IIJfe0tJ^^-r)^«0T'fo5„ 
[S7] *|§BJ}c#Sg^^-y»^;^ffi©^4co*«fiJ 

^^r. f-3.-7'^-a-$i5W5fefflti5«fii:^»fffiiat?fc5„ 

[0 8] *?SE!f5®«4®**^!l(CdoV^T:, ^^.-T'^ff 

[HI 0] ^%m(D^5(DmmmK^^^x^=^-zf^n 

A L/C t # ^S^i-8)fffi0-efo 5o 

[011] if%m\m^^^=^-^m^^m<D^Q<Dmm 

[SI 2] *|SHJW^6W**0i|(C*3^^-Cf^^-y^# 



[HIS] *;|Sif!i^«Sf-^-:/S-g-*ffiwS7©« 

[014] *ISBJo^8©*JllM^^-rilfffi0T-fc5„ 
[HI 5] *;*Bj!©m8®^JfeM5r^-rBfffiHT'fc5„ 
[016] :$:^l?f5cD^8CD**^[|Sr^-r#4ffi0T-fe5„ 

[017] ifmmnmsnmmm^^-fP^umxh^o 

[018] Tpc^ee^-r^rJ'v'^iy h7°y 'y^~\c>^m\^ 
tm(Dmmmxh^o 

[019] tJ§*M^^i-ifffi0-efe5„ 

[#-^roii?i] 
1 

la 7L 

4 ^^-7- 
8 

1 0 < L«^e 
1 1 < L«?5fi 

1 5 S^jg3feSa 

1 6 

19 ?t 

2 2 

10 0 7|s:#: 
10 1 ?L 
10 2 

1 0 3 iy— /L'^J 
1 0 4 |*«=^ 
10 5 



[01] 



[02] 



[05] 



[03] 
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[06] 
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